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Particle number concentrations vary 
significantly with environment and, in this study, we 
attempt to assess the significance of these differences. 
Towards this aim, we reviewed 85 papers that have 
reported particle number concentrations levels at 126 
sites covering different environments. We grouped 
the results into eight categories according to 
measurement location including: road tunnel, on-
road, road-side, street canyon, urban, urban 
background, rural, and clean background. Median 
values were calculated for each category.  This 
review was restricted to papers that presented 
concentrations numerically. The majority of the 
reports were based on either CPC or SMPS 
measurements, with a limited number of papers 
reporting results from both instruments at the same 
site. Hence there were several overlaps between the 
number of CPC and SMPS measuring sites. Most of 
the studies reported multiple measurements at a given 
study site, while some studies included results from 
more than one site. From these reports, the overall 
median value for each location category was 
calculated.  
Overall, there were 4 road tunnel studies 
(with 1 site using the CPC and 4 using the SMPS), 7 
on-road studies (with 14 sites using the CPC and 2 
using SMPS), 20 road-side studies (with 5 sites using 
the CPC and 22 using the SMPS), 7 street canyon 
studies (with 1 site using the CPC and 7 using the 
SMPS), 28 urban studies (with 1 site using the CPC 
and 31 sites using the SMPS), 4 urban background 
studies (with 3 sites using the SMPS), 8 rural studies 
(with 2 sites using the CPC and 11 sites using the 
SMPS) and 5 clean background studies (with 9 sites 
using the SMPS). The corresponding median number 
concentrations for the eight site categories are shown 
in Figure 1. 
The eight location categories may be 
classified into four distinct groups. The mean median 
particle number locations for these four types were 
found to be statistically different from each other and 
are shown by the horizontal lines in Figure 1. Rural 
and clean background sites had the lowest 
concentrations of about 3x103 cm-3. Urban and urban 
background sites showed concentrations that were 
three times higher (9x103 cm-3). The mean 
concentration for the street canyon, roadside and on-
road measurement sites was 4.6x104 cm-3, while the 
highest concentrations were observed in the road 
tunnels (8.6x104 cm-3). 
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Figure 1: Median particle number concentrations at the 
eight classified location categories. 
 
The median particle number concentrations 
measured at all sites by the CPC's and DMPS/SMPS's 
were 2.8×104 cm-3 and 2.1×104 cm-3, respectively, 
indicating that the median CPC measurements were 
32% greater than the DMPS/SMPS's measurements. 
The difference in the means was tested using a Students 
t-test and found to be statistically significant at a 
confidence level of over 99%.  This result is in 
agreement with Morawska et al (2008) whose 
conclusion was based on a smaller number of studies. 
What is the explanation for this? Random 
instrument error may be ruled out as the result was 
based on over 60 separate studies. However, it was 
noted that the lower particle size cut-off for the CPC 
was generally lower than for the SMPS. Thus, CPCs are 
likely to count nanoparticles smaller than 15 nm more 
effectively than SMPSs. Also, we expect the difference 
to be larger for environments where a nucleation mode 
is present and smaller where aged aerosols dominate. 
The comparison shows the overall magnitude of 
difference that can be expected when comparing results 
using these two different measuring techniques.  
Further, it is important to keep these differences in 
mind when attempting to establish quantitative 
understanding of variations in particle concentration for 
different environments, which is of significance for 
human exposure and epidemiological studies.  
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